Jammu and Kashmir serves a congenial habitat for variety of fish species due to large number of cold water resources which has paved way for the development of fisheries sector in the state. The state has crossed 20.0 thousand tonnes of fish production because of modern aquacultural practices implied at both governmental and private levels. Kashmir province is a leading producer of fishes contributing more than 80% of the total production of the state while as Jammu on the other hand has also emerged as a major producer of animal protein through fisheries sector. The fish production data of four decades reflects increasing trend of production in all commercially important species of both the provinces. However the statistical models forecasting the future production provide an idea about the growth patterns in fishes. In this paper, growth pattern of three different fish species (Trout, Mirror carp and Country fish) from Kashmir province and various fishes from Jammu province (collectively named as Jammu fish) of the state was assessed using fish production data from 1956-57 to 2011-12. Forecasting of fish production was made on the basis of the best fitted statistical models. Results showed that Kashmir province shows overall compound growth of 4.2% against 7.9% of increased compound growth rate of fish production of Jammu province since 1956-57. Cubic model was found to be the best fitted model for all the species in both the regions. However, when future fish production of the state is taken into consideration, the statistical models indicated a decreasing trend in the overall fish production of both the provinces. Besides, the matter of concern is that the demand of 70,000 thousand tonne consumption of fish protein in the state which is a milestone yet to be achieved.
IntroduCtIon
Jammu and Kashmir is known as a tourist destination due to its munificence of blossoms and magnanimity of resorts, the state is holding huge water spread area of 57000 hectares approximately out of which about 24000 hectares are in the shape of lakes, marshy areas and reservoirs and 23000 hectares in the shape of river systems (Anayat and Arjamand 2013). These waterbodies are home to various freshwater organisms of plant and animal origin serving congenial habitats for their wellbeing. Temperate and tropical zones of the state offer a potential resource for the development of cold & warm water fisheries including Trouts, Schizothoracines, Indian major carps and Chinese carps.
The Fisheries Development Programme was launched with the object of increasing the fish production by establishment and up gradation of fish farms, hatcheries, popularisation of fish farming in private sector, imparting training to fish farmers and creating infrastructure for marketing of fish (Wagay, 2012) Moreover, under the Centrally Sponsored Scheme, National Mission for Protein Supplement (NMPS), a new activity has been sanctioned in which cage/pen culture units are to be established in water bodies like reservoirs and lakes with the financial assistance from Government of India. It is due to these efforts that fish production which was 18.46 thousand tonnes in 2000-01, has now reached 20.0 thousand tonnes in 2013-14 (J&K Fisheries Department). While as that of famous trout has touched 262.00 tonnes during 2013-14.
Among the ten districts of Kashmir valley, Baramulla leads in the fish production (42770.40 quintals) followed by district Bandipora which contributes about 34970.60 quintals of total fish production of the valley (Report by department of Fisheries J&K). From Jammu province, district Jammu leads in fish production (6657.90 quintals) followed by Kathua and Udhampur districts that contribute 4481.70 and 4195.00 quintals respectively.
Therefore the study was undertaken to forecast the fish production on the basis of data collected from 1956 -57 and best fitted statistical models applied on it to assess whether the modern technologies implied the field will continue to enhance the production of fishes in these regions in future.
mAterIAl And metHodS
The work has been carried out on secondary data. Main sources of data collection include year books; Statistical Digest, audit reports, research papers and data available on the website of Department of State Fisheries Jammu and Kashmir. The data consisted of the annual production of three different fish species viz. Trout (Oncorhynchus mykiss), Mirror carp (Cyprinus carpio specularis) and Country fish (Schizothoracine species) from Kashmir province and various fishes from Jammu region collectively named as Jammu fish. Various statistical models were applied in order to predict the future production of fishes in the state. The Compound Growth Rates were estimated using the following equation:
Log y = log a + t log b ...(1) Where y = Fish Production t = time trend, denoting years Compound growth rate in percent = {antilog of (log b) -1}*100 Equation (1) was fitted to the given data using "Least Square Method" and "Goodness of Fit" is assessed by the coefficient of determination R square. Besides assessing a comparative growth performance of different species of Kashmir, a prediction of the future production was also made on the basis of prediction models and related to the demand of protein in the province.
reSultS
Results obtained from the present study showed an increase in the trend of fish production of both the regions with compound growth rate of 7.2% in Jammu while as in Kashmir province was found 4.2 % only. The annual percentage increase in growth of fish production in Jammu and Kashmir is given in the Table 1 .
Forecasts showed cubic model to be the best fitted model for all fish species in both the provinces. The R 2 calculated by least square method was found 0.946 for overall fish production of Kashmir valley (Table 2) .
dISCuSSIon
Total fish production of the state does not show an appreciable increase in the coming decade, despite the annual fish production data depicts increase in quantum fish production every year. Future production models showing a feeble increase in the production of trout (Table 5) may be attributed to various intensive trout culture and rearing units operating mostly under governmental supervision valley wide. Decline in the production of country fish (Schizothoracines) is attributed to its sensitive response to polluting environments unlike the mirror carps which have ability to withstand adverse environmental conditions (Table 5 ). on the other hand the Jammu fish which mainly comprise of hardy fishes like Indian major carps and exotic carps have ability to grow in natural as well as in captive habitats. It is the reason that statistical models reflect increase in fish production in future.
The results obtained showed that there is a continuous growth in fish production. on the basis of fitted models we present the forecasts of fish production as shown in Table 6 . Kashmir valley has reached population of 6.907623 million (Bureau of census, India, 2013). The recommended intake of fish per capita for people of India is 13 kg (Manual of Fishery Statistics, Govt. of India 2011). It implies that we need 89.7million kg of fish in the state to ensure the eradication of protein deficiency against 161248 quintals (Fisheries department J & K) of fish presently got from both capture and culture practices. In other words, there is a huge gap between the demand and supply of fish. The 27781 Km. length of Rivers / streams facilitates farming of more than 40 million tonnes of fish. Unscientific cultural practices, less availability of technical staff and non utilization of water resources up to their full potential might be the prime causes for the dwindling development of the sector in the valley. Moreover, when predicting the future development of fisheries sector and fish production, the graph doesn't show sharp increase as shown up till now. In other words we will not be able to increase our fish production up to the level to meet the demand of protein. This might be due to the non implementation of scientific methodology, less availability of the technical staff, lack of funds and oblivion to the technical knowhow in the field (Qayoom et al,. 2014 ). Hence the compendia for the same demands the adoption of scientific methods in both capture and culture fisheries to meet the protein demand and reduce malnutrition. 
